Objective: Stimulating communication is an important workplace issue. We investigated the effects of a brief communication skills training (CST) program based on the principles of cognitive behavioral therapy (CBT). Methods: A randomized controlled trial was conducted on 206 white-collar workers. The intervention group underwent a 2-hour CST group training conducted by an occupational physician. Result: The results of the intention-to-treat analysis using a mixed-effects model showed that there was a significant interaction between group and time observed for the item ''thinking together to solve problems and issues'' (P ¼ 0.02). The effect size (Cohen d) was 0.35 (95% confidence interval, 0.07 to 0.62).
could feasibly be followed by workers in a shorter time period is essential.
Here, we conducted a brief CST program based on the principles of cognitive behavioral therapy (CBT) and investigated whether it would be effective in improving the communicative behaviors to solve problems that arise in the workplace.
METHODS

Participants and Procedure
This study was conducted as an in-house training program for section chiefs and staff members at a single company in the service industry in the Tokyo Metropolitan Area. Because of their small number, managers were not included in the study population. As section chiefs and their subordinates usually work together as colleagues, they were included. A request to participate in this research was sent in a company email, which explained the purpose and the methods of the study. After obtaining informed consent, the participants were assigned to an intervention or control group at random. In February 2015, the intervention group underwent group training on communication skills, with follow-up 1 month after the intervention. After the follow-up was completed, the control group was also provided with an identical intervention due to ethical considerations. No exclusion criteria were set. This study was approved upon by the Kitasato University School of Allied Health Sciences Ethics Committee and the Health and Safety Commission of the workplace concerned.
Intervention
The training content structure is summarized in Table 1 . Training was identical for section chiefs and staff members. The intervention was a 120-minute group training on communication skills. The group training was conducted by an occupational physician who had received 10 hours of training from a specialist in CBT. The educational materials used in the present training were developed by reference to the CST guide 20 created by the National Center for Cognitive Behavior Therapy and Research, National Center of Neurology and Psychiatry. The content of the group training is broken down into the following three sections: the communication model, empathy and support to start relationships with others, and guiding people in using questions to solve problems. In the communication model section, people learned that there is a process for creating relationships that enables communication. Initially, people learn the importance of the progression of communication that consists of gathering information from others and assessing it, building rapport, and proceeding to solving problems.
Next, in the empathy and support to start relationships section, the listener comes to understand the importance of identifying the other person's emotions in order to create a relationship of mutual trust with the speaker. An ''emotion identification sheet'' is used to train participants in identifying emotions. They then learn that it is possible to ''create an empathetic and cooperative relationship'' through the use of empathetic and supportive expressions.
In guiding others by asking questions to solve problems section, the questioning technique known as the Socratic method is employed, and the speaker guides the listener to discover answers for problems. The Socratic method, also known as Socratic debate, is often used in CBT. 21 This is a form of cooperative argumentative dialogue between individuals, which is characterized by the asking and answering of open-ended questions to promote critical thinking and new ideas to solve problems. The questions used focused on the ''problems'' the other person was having and on four areas: ''emotions,'' ''cognition,'' ''behaviors,'' and ''a person's body.'' To familiarize subjects with the Socratic method, training was conducted to allow people to deduce specific answers, externalize their problem, and connect it to specific support.
All of these exercises were performed in groups and were conducted primarily through role playing. The exercises used examples that could occur in the workplace, such as problems with human relationships at work, concerns about the way that a job is done, and worries about not being able to accomplish an objective. This content was set up so that the participants would be able to feel it as being real. We attempted to allow for more effective learning during the role playing by asking participants to write their conversation down on paper.
Outcome Assessment
The outcome was assessed by evaluating the differences between the groups 1 month after the training using original selfadministered questionnaires. The questionnaire had five items with 10 possible responses to each. The items were as follows: ''I am able to have an attitude of empathy and support,'' ''I am able to talk with others while accepting their opinions,'' ''I can skillfully ask others about problems and issues,'' ''I am able to think together with others to solve problems and issues,'' and ''I am able to communicate smoothly.'' The responses ranged from ''1 point: It does not apply at all'' to ''10 points: It is very applicable.''
Randomization
An independent researcher who had no direct contact with the participants used random computer-generated numbers to divide the participants into the two groups. The assessors were masked during analysis regardless of which group the participant was assigned to. The participants were aware of their assignment due to the nature of the intervention conducted.
Statistical Analysis
In a systematic review of the CST given to medical personnel, the effect size was taken to be a Cohen d of 0.37 [95% confidence interval (95% CI): 0.23 to 0.60]. 19 From calculations assuming an effect size of 0.37, an a error of 0.05, and a b error of 0.20, we deduced that a sample size of 92 people per group would be necessary. The intervention effect was evaluated by investigating the significance of the interaction between group and time, using the mixed-effects models (group, time, and group Â time interaction as fixed effects, and randomized participants as random effect). The effect size was investigated by comparing the difference in outcome score values (adjusted for baseline outcome value) of the two groups 1 month after intervention. To satisfy the intention-to-treat (ITT) principle, which states that all participants should be analyzed just as they were assigned, a multiple imputation method was employed to replace the missing outcome data on the assumption that the data could be considered to be missing at random. 22 The following items were investigated as baseline attributes: age, gender, consecutive years of service, job title (section chief or staff member), type of job, hours of overtime a month, average sleeping hours on weekdays, and the six-item Kessler psychological distress scale (K6) score. The K6 scale is widely used to assess psychological stress, with the score obtained from a simple selfrating questionnaire on symptoms of depression and anxiety experienced over the previous month. 23 The reliability and validity of the Giving an explanation of the necessity of learning basic techniques for communication that will provide a foundation for providing supportive assistance. Giving an explanation of the fact that communication is the foundation of human relationships and gaining an overall understanding of communication.
The Significance and Progression of
Communication items (10 min)
Learning the basic communication model in which broad information is gathered from others and assessed, rapport is built, and then problem solving is undertaken. Learning that by understanding the model, they will actually be able to put it into practice. 2. Empathy and support that starts relationships 2. Gaining an understanding that it is necessary to intervene in problems that someone else has in order to step forward beyond the stage of relationship building. Learning the progression of guidance that allows a person to discover the answer to something that they want to solve on their own. This is done by presenting a plan for a solution to the problem.
How to Use the Socratic Method (40 min)
Gaining an understanding of the purpose of the Socratic method as uncovering the unrealistic portions of the speaker's thoughts or cognitions and then allowing them to notice the patterns and habits in their thinking. Questions are asked to deduce a specific answer, based on the five points used for devising questions, such as quantification, comparison, other points of view, evidence, and materialization. Thereafter, practice guiding another so that that person can discover the answer for themselves.
Japanese version of the K6 questionnaire utilized in this study have been verified. 24 Work-related stress and job satisfaction were also investigated using a visual analog scale. When the data items were continuous variables, the t test was used for assessment, and Fisher exact test was used to assess the category variables. All tests used P value less than 0.05 as indicative of a significant difference. Statistical analyses were conducted using commercial software (SPSS Statistics 22 and SPSS Missing Values 22; IBM Corp, Armonk, NY). Figure 1 shows the flow of the study. One of the 207 workers did not provide consent to participate in the research, as it did not work with their schedule. Excluding this person, all 206 people were randomly assigned into two groups, with 103 people each assigned to the control and intervention groups. Of the 103 people in the intervention group, 68 (66.0%) attended the group training and 81 (78.6%) responded to the questionnaire 1 month after the intervention. Of the 103 people in the control group, 80 people (77.7%) responded to the questionnaire 1 month after the intervention.
RESULTS
Study Flow
Baseline Characteristics
Baseline attributes of participants were based on questionnaire responses obtained from all participants ( Table 2 ). There was no significant demographic difference observed between the two groups. A total of 44.6% of participants were male (44.6% in the intervention group and 44.6% in the control group) with an average age of 38.4 years (38.4 in the intervention group and 38.4 in the control group). No significant difference between the two groups was observed for any item assessing consecutive years of service, job title, type of job, number of overtime hours worked, and average sleep time. There was also no difference observed in K6 scores, work-related stress, job satisfaction, and the items ''attitude of empathy and support,'' ''acceptance of others' opinions,'' ''skillfully asking others about problems,'' ''thinking together to solve problems,'' and ''ability to communicate smoothly.''
Intervention Effects
The results of the intervention are summarized in Table 3 . A significant interaction was observed between group and time for the item ''thinking together to solve problems'' (F 1, 171.2 ¼ 5.82, P ¼ 0.02). The difference between the scores of both groups 1 month after training was 0.30 points, and the effect size (Cohen d) was 0.35 (95% CI, 0.07 to 0.62).
In contrast, a tendency toward significant improvement was observed for the intervention group with regard to ''attitude of empathy and support,'' ''acceptance of others' opinions,'' ''skillfully asking others about problems,'' or ''ability to communicate smoothly, with interactions between group and time having the respective values 
DISCUSSION
The results of this study indicate that a brief CST effectively improved communication behavior by helping workers to think together with others to solve problems and issues. The CST in the present study was not simply meant to foster communication skills that improve relationships with other people; rather, the purpose of this program is to promote communication behaviors to solve problems that arise in the workplace. Participants mainly work in jobs that require investigating solutions together with others to deal with many problems or issues. Thus, learning communication skills to solve problems meets the needs of the people who took the training course. It is possible that this made it easy for the effects of the training to be reflected as results.
In addition, this training focused on three basic components of communication skills, making use of a concise program that could be understood step by step. For participatory training focused on role play, exercises contained content that is likely to be of interest to participants, such as those that occur in real workplaces. The training instructor in charge was occupational physician who Although there was a trend toward significant improvement observed for the four items ''I am able to have an attitude of empathy and support,'' ''I am able to talk with others while accepting their opinions,'' ''I can skillfully ask others about problems and issues,'' and ''I am able to communicate smoothly,'' no statistically significant difference between groups was shown. One possible reason for this is that the training time was too short to allow the participants to gain an adequate understanding of all content.
Further, the percentage of people who underwent the training session was low, partially because it overlapped with a busy time at work.
A review of 13 articles on CSTs by Barth and Lannen 19 provided to medical professionals working in oncology showed that training health professionals by CST is a promising approach to change communication. In a systematic review by McGilton et al, 25 the CST intervention demonstrated a positive change in medical professionals' communication behaviors, communication skills, and knowledge about communication. However, the CSTs used in medical settings required an intervention time period of several days to several weeks. Given this, the previous reviews have stated that further investigation based on economic considerations and feasibility is required. 19, 25 A characteristic of our study was that the CST program offered was brief and could be conducted by an occupational physician. Education in the workplace should be brief to minimize interruption and ensure provision to as many employees as possible. To enable implementation in a workplace setting and to reduce the economic and time constraints of employees, the program was simplified even more than previous studies in medical settings. On the contrary, concern for benefits being compromised due to oversimplification is therefore justified. To counteract any detractions due to the simplicity of our program, we should have utilized homework or E-learning as supplemental materials.
The contents of the CST in the present study were based on the principles of CBT. CBT in medical settings to date has mainly involved high-intensity CBT centered on individual psychotherapy. However, in recent years, low-intensity CBT that employs the Internet, books, distributed materials, or the provision of information or education through group training has been shown to have an effect on reducing psychological distress 26, 27 and absenteeism due to mental illness. 28, 29 In addition, significant reductions in the level of depression have been indicated in randomized controlled trials (RCTs) that employed problem-solving methods. CBT emphasizes that the listener should create an empathetic and cooperative relationship to increase the subject's ability to cope with problems by working on dysfunctional cognition. 30 Repairing dysfunctional cognition might improve their flexibility regarding new ways of thinking and action, help them accept their role in a problem, find more solutions for the problem, and take action appropriate to a given situation. 31, 32 In this study, the components of CBT were proactively incorporated into the CST.
In observational studies, it has been suggested that the improvement of communication skills between workers and superiors could be related to an increase in work satisfaction and reduced work-related stress. [33] [34] [35] In future studies, it will be necessary to examine the effects of a CST on increasing job satisfaction and work-related stress. Furthermore, the improvement of workers' performance of duties is an extremely important topic for businesses. Cross-sectional studies examining the factors that determine an innovative workplace atmosphere identified a correlation between a better environment for communication and a more innovative workplace. 6 Thus, improving workers' communication skills could potentially contribute to improving worker performance and productivity.
As we have seen, effective communication has been shown to correlate with many key factors in the workplace. Therefore, our finding that a brief CST produced a recognizable improvement in workers' communication behaviors is considered to be significant.
Limitations
The following are limitations of this study:
1. Outcomes were evaluated using a questionnaire of our design whose reliability and validity have not been assessed. This may have caused measurement bias. Although a communications skills questionnaire specifically for physician-patient communication has been verified for reliability and validity, a similar evaluation scale for general workers is not available. To evaluate the impact of CST training on health care professionals' communication behaviors, video or audio recordings are mostly used in clinical settings. 19 Information obtained by recording devices for both self-evaluation and evaluation by others has been used to assess the effect of CST training on communication behaviors. 2. The relevance of the results is not completely clear. We believe that our results, although their effect size was small, are important, because improvement of communication behaviors is suggested to be associated with reducing workers' stress and increasing job satisfaction. However, we investigated changes in communication behaviors and not outcomes such as workers' well-being, and were therefore unable to show whether the improvement in communication behavior by CST was associated with changes in workers' well-being. 3. The time period in which the training was conducted overlapped with a busy period at work, such that the rate of participation in the training program was 66.0%. It is necessary to avoid busy periods and to create a plan to increase the number of training sessions available. This will make it easier for participants to attend. 4. There were instances where people in the intervention group and the control group both worked at the same workplace, so it is possible that there was some type of information exchange that took place. 5. The observational period was quite short, such that the long-term effects were not sufficiently verified. Due to time constraints imposed by workplace convenience, this study's follow-up period was short-term. A study with a longer follow-up period is needed to confirm the effectiveness of CST in the workplace. 6. We conducted this CST without distinction between section chiefs and staff members. Although they work together and the management role of section chief is limited, some difference in the level of effects may have been detected due to differences between section chiefs and staff members in their need and responsibility to effectively communicate with others.
CONCLUSION
This study suggests that a simple CST program as part of work has the effect of improving communication behavior by helping workers to think together with others to solve problems and issues. It has been suggested that communication within the scope of one's work relates to stress in the workplace and that the improvement of workplace communication through CST training could potentially lead to an increase in the level of mental health of Attitude of empathy and support 7.2 (0.08) 7.0 (0.08) 0.09 0.25 (À0.03 to 0.52) Acceptance of the others' opinions 7.1 (0.07) 6.9 (0.08) 0.06 0.24 (À0.03 to 0.52 Skillfully asking others about problems and issues 6.0 (0.14) 5.8 (0.14) 0.05 0.14 (À0.14 to 0.40) Thinking together to solve problems and issues 7.1 (0.08) 6.8 (0.09) 0.02 0.35 (0.07 to 0.62) Can communicate smoothly 6.7 (0.11) 6.5 (0.11) 0.06 0.18 (À0.09 to 0.46) CI, confidence interval; SE, standard error.
